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ABSTRACT 

A  3-year  study  of  waterfowl  production  was  made  on  121;  artificial 
reservoirs  in  3  sections  of  eastern  Montana  during  the  summers  of  19k9, 
19^0  and  19^1 »    Twelve  reservoirs  were  selected  for  concentrated  studies 
in  1951 »    Data  were  gathered  concerning  the  vegetative  and  physical 
characteristics  of  the  reservoirs.    Spring  aerial  waterfowl  censuses, 
ground,  and  brood  counts  >}ere  made  all  3  years;  nesting  studies  and 
territorial  pair  counts  the  last  2  years.    Observations  showed  that  12 
species  of  xjaterfowl  used  tlie  reservoirs  but  only  7  produced  broods: 
mallard,  gadsrall,  baldpate,  pintail,  green-winged  teal,  blue-winged  teal 
and  shoveller.    Waterfowl  usage  and  brood  production  were  evaluated  in 
relation  to  size,  vegetative  type  and  age.    Size  was  shown  to  be  the  most 
important  factor  influencing  each.    Vegetation  had  a  lesser  effect,  and 
age  very  little  if  any.    The  importance  of  the  reservoirs  in  relation  to 
waterfowl  production  in  eastern  Montana  was  stressed.    Areas  formerly 
with  very  little  water  habitat  are  now  producing  considerable  numbers  of 
waterfowl . 


BITRODUCTION 

Through  the  efforts  of  federal  agencies  (P.M.A.  and  S.C.S.)  and  pri- 
vate landowners,  a  large  number  of  stock  xjater  ponds  and  irrigation  dams 
have  been  constructed  during  recent  years  in  the  semi-arid  portions  of 
eastern  Montana.    The  program  is  still  in  progress.    Brown  and  Thoreson 
(1951)  estimated  there  iriere  1|.0,000  artificial  ponds  of  50  acres  or  less  in 
the  entire  state  in  1950.    Thus  a  considerable  amount  of  -water  area  has 
been  created. 

An  attempt  is  being  made  to  evaluate  waterfo;>rl  production  on  these 
areas  in  eastern  Montana,    In  the  spring  of  19U9,  three  trend  areas  in  3 
counties  (Musselshell,  Carter  and  McCone)  containing  about  50  ponds  each 
were  selected  by  personnel  of  the  lAfiLldlife  Restoration  Division  of  Montana 
Fish  and  Game  Department  and  the  Missouri  River  Basin  Studies,  Billings, 
Montana,  as  being  representative  for  study  (fig.  l) .    During  the  next  3 
summers,  the  vn-iter  gathered  information  between  May  18  and  Sept.  9(l9U9, 
June  26  to  Sept.  9;  1950,  May  I8  to  Aug.  lU;  and  1951,  May  2h  to  Aug,  2?) 
on  the  12U  that  proved  to  be  more  or  less  permanent. 

Most  of  19U9  was  spent  locating  the  reservoirs  and  charting  them  on 
a  prepared  map  of  each  trend  area.    In  1950  at  least  2  visits,  about  5 
weeks  apart,  X'jere  made  to  each  reservoir.    In  195l  the  entire  summer  was 
spent  visiting  each  trend  area  by  car  at  approximately  one -month  inter- 
vals.   At  least  h  visits  were  made  to  each  reservoir.    Twelve,  1;  in  each 
county,  ijere  selected  as  being  representative  of  sizes  and  vegetative 
types  for  more  detailed  study.    Each  had  produced  traterfowl  during  the 
previous  summers.    Eight  or  more  visits  (2  during  each  visit  to  the  trend 


Fig»  1   liap  of  liontana  showing  waterfowl  study  sireas 
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area)  were  made  to  these  special  study  ponds. 

The  writer  wishes  to  express  his  thanks  to  the  Montana  Fish  and  Game 
Department  for  financing  the  project;  to  I^tji  Freeman  for  the  initiation 
of  the  project,  and  general  supervision  throughout  the  study;  to  Gerry 
Salinas,  Joe  Mazuranich,  Henry  Ritzer,  and  Bob  Gotner  for  field  assistance; 
to  Dr.  W.  E.  Booth,  Montana  State  College,  for  verifying  the  identification 
of  plant  collections;  and  to  ..drien  L.  Hess,  Montana  State  College,  for 
aid  in  statistical  treatment  of  the  data.    Further  appreciation  is  ex- 
tended to  Dr.  Don  C.  Ciuimby,  Montana  State  College,  for  advice  during 
field  work  and  assistance  in  the  preparation  of  the  manuscript. 

DESCRIPTION  OF  ABEAS 
The  climate  of  eastern  Montana  is  characterized  by  heavy  spring  run- 
offs folloxjed  by  a  dry  summer.    Yearly  rainfall  recorded  for  all  weather 
stations  (Maughan  19Ul)  in  the  three  coimties  averaged  13.66  inches 
(Table  I) .    Forty- three  and  four-tenths  per  cent  of  the  j'early  moisture 
was  received  in  April,  May  and  June;  27.''  '"er  cent  in  July,  August,  and 
September.    After  filling  in  the  spring,  usually  the  vjater  level  of  the 
reservoir  gradually  recedes  as  the  summer  progresses,  some  drying  com- 
pletely.   Infrequentli"-  summer  rains  refill  the  ponds  or  maintain  the 
t-jater  level. 

The  sparsely-populated  Musselshell  and  Carter  County  trend  areas 
consist  mostly  of  unglaciated,  rolling,  sagebrush-grassland  hills  inter- 
rupted by  eroded  gullies  and  drainage  bottoms,    A  strip  of  ponderosa  pine 
occupies  the  sandstone  ridges  of  the  southern  pne-third  of  the  Musselshell 


Table  I.    Aimiial  precipitax-ion  of  the  study  areas. 


Precit3i tation  inches 


Amount 

Amount 

Amount 

Length  of 

(April-Nay 

(July- Aug. 

yearly 

County 

Station 

record  (years) 

June)  % 

Sept.) 

%  total 

McCone 

Circle 

37 

U.25 

16.09 

Vida 

12 

5.91 

3.9U 

15.05 

flussel- 

shell 

Melstone 

21 

5.37 

3.16 

n.73 

Roundup 

17 

5.27 

3.23 

12.26 

Carter 

Ekalaka 

37 

6.11; 

Iu28 

13.17 

Average 

5.93  U3.1i 

3.77 

27.6  13.66 

area,  but  contains  only  eight  reservoirs.    The  Carter  county  area  is  for 


the  most  part  treeless  except  for  scattered  box  elder  and  cottonwood 
along  the  drainage  bottoms.    All  streams  are  intermittent,  flowing  only 
during  spring  runoff  or  heavy  summer  rains.    Livestock  raising  is  the 
principal  econony  in  both  areas.    Tlie  reservoirs  are  utilized  largely  for 
stock  water  and  in  most  cases  furnish  tlie  only  water  supply  throughout 
the  summer.    Erosion  is  hi'^h  and  silting  common. 

About  one-third  of  the  KcCone  County  area  is  under  diy-land  strip 
farming.    Mieat  is  the  main  crop.    Sagebrush  is  lacldng  on  the  treeless, 
grassland  terrain,    f-eservoirs  are  used  for  both  stock  water  and  erosion 
control.    One  was  used  for  irrigation.    Several  small  intermittent 
streams  ;Aich  bisect  the  area  have  water  standing  in  much  of  their  length 
throughout  tlie  summer  and  contain  water  after  many  of  the  nearby  reser- 
voirs have  dried. 

The  3  trend  areas  have  a  total  area  of  5l8  square  miles  (Mussel- 
shell County  area  258,  McCone  210,  and  Carter  50 ).    The  average  distri- 
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bution  of  the  ponds  is  about  1  everj'"  h  square  miles, 

PHYSICAL  CPLulACTERISTICS  OF  THE  RESERVOIRS 
Size 

The  surface  acreage  of  all  nonds  was  roughly  determined  by  draw- 
ing them  to  scale  on  graph  paper  and  measuring  with  a  planimeter.  The 
dimensions  of  the  ponds  were  determined  by  calibrated  pacing.    An  aerial 
photograph  of  3  ponds  was  taken  at  about  the  same  tijne  the  above  measure- 
ments were  made  as  a  check  on  their  accuracy.    All  measurements  were  with- 
in 5  per  cent. 

The  range  in  surface  acreage  of  12k  ponds  was  0,1  to  19.1  acres 
(Av.  3.2).    Sixty-five  (52. Up)  were  2  acres  or  less.    Only  6  (U.8^)  were 
larger  than  10  acres  (fig.  2).    By  counties  the  ponds  averaged  as  followst 
McCone,  u.l  acres  for  37;  Ifusseishell,  3*3  for  Uii;  and  Carter,  2,3  for  U3» 

For  convenience  in  discussion  and  analysis  the  ponds  were  grouped 
into  5  size  groups  as  shovm  in  Table  H. 

Table  II.    Size  groupings  by  counties  of  12l|  ponds. 


Size  range   Ho,  of  Ponds  

Group  (i.:  acres)  I-ksselshell    Carter    McCone  Total 


1 

0  -  1.05 

12 

19 

6 

37 

2 

1,05  -  3.05 

lU 

16 

15 

U5 

3 

3.05  -  5.05 

9 

h 

7 

20 

k 

5,o5  -  10.05 

8 

2 

6 

16 

5 

10.05  &  more 

1 

2 

3 

6 

1x3 

37 

12h 

Depth 

Depth  was  determined  by  sounding  for  the  12  special  study  reser- 
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Size  in  surface  acres 


Fig.  2    Distribution    of  124  reservoirs  by  size 
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volrs.    The  average  maximuin  depth  (at  "normal"  water  level)  was  6,9  ft, 
(U-IO).    The  average  depth,  in  most  cases,  was  considerably  less  than  the 
maxiniuiT!  depth.    The  area  surror^nding  the  original  creek  bed  of  many  reser- 
voirs is  flooded  daring  "normal"  water.    Silting  has  a  tendency  to  level 
off  the  reservoir  floor.    Contour  maps  of  k  reservoirs  over  9  years  old 
and  1  only  3  years  old  showed  neither  a  sharp  demarkation  of  the  bottom 
nor  an  old  channel, 

pH 

All  pH  determinations  were  made  with  a  Taylor  Colorn»tric  Com- 
parator.   In  19^0,  1C5  determinations  were  made  on  as  many  reservoirs  be- 
tween May  l8  and  Aug.  21.    iill  xrere  alkaline,  7*7  to  9M»    Some  samples 
were  higher  than  9,U  but  equipment  to  measure  higher  values  was  not  avail- 
able.   In  19^1,  hS  determinations  were  made  on  16  ponds  from  May  26  to 
Aug.  27.    Readings  avera{»ed  8.9  (6.9-10,2).    Fo\ir  readings  for  different 
months  were  taken  on  each  of  ^  reservoirs.    These  indicated  that  the  alka- 
linity increased  through  July  and  then  decreased  slightly  during  August 
(May  av.  9.O5    June,  9.Uj  Jv.ly,  9»$i  Aug.,  9.1). 

Turbidity 

IHirbidity  for  special  study  reservoirs  was  determined  with  a  20 
cm,,  alteniate  black  and  white  quartered  secchi  disk  ^'uring  1951.  Depth 
of  h2  readings  (the  depth  a  secchi  disk  disappeared  from  sight)  is  given 
in  Table  HI.   All  ponds  were  muddy  following  spring  runoff,  but  generally 
cleared  as  the  summer  progressed.    Sometimes  late  summer  rains  and 
plankton  grorbhs  increased  tlie  turbidity.    During  the  last  2  periods,  the 
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Table  III*    Reservoir  turbidity  readings  in  195l« 


Date 

Kiunber  of  readings 

Average 
turbidity  (inches) 

llaj    26  -  Jxine  7 

12 

2^.2  (6-1^7) 

June  1$  -  July  1 

12 

32.0  (2.5-50*) 

July  11  -  July  27 

10 

35.0  (13-59) 

Aug.  lU  -  Aug.  27 

8 

21.8  (2-l;5*) 

*Disk  visible  at  bottom  of  pond, 
disk  was  visible  at  the  bottom  of  the  pond  in  some  instances. 


Construction  of  Dams 
All  dams  were  earth-filled,  the  dirt  being  taken  from  the  bottom 
of  the  reservoir  or  the  most  convenient  spot.    I'ine  reservoirs,  7  in 
Musselshell  and  2  in  McCone,  had  been  rip-rapped  with  rock.    Four  of  the  7 
in  Musselshell  County  had  fences  which  were  not  effective  through  lack  of 
repair.    One  Carter  County  dike  was  protected  by  a  brush  wave-breaker  and 
one  in  McCone  County  by  old  rubber  tires.    Some  ponds  were  without  spill- 
ways.   Others  had  dirt  cuts.    A  few  were  lined  with  rocks  and  many  had 
grown  to  grass. 

Seepage 

The  X'Xater  may  drain  out  of  some  ponds  within  a  short  period  after 
filling.    Others  may  leak  slowly  throughout  the  summer  giving  rise  to 
small  seep  areas  below  the  dike.    Forty-six  ponds  had  seep  areas,  none  of 
xdiich  exceeded  ^  acre,  and  most  vjere  much  smaller. 
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Age 

Ages,  obtained  from  P.M. A.  records  and  landowners,  of  88  ponds 
averaged  8.2  years  (l  to  l8).    The  distribution  by  age  groupings  is  shown 
in  fig.  3. 


VEGETATIVE  CHARACTERISTICS  OF  THE  RESERVOIRS 
The  principal  plant  species  growing  in  and  adjacent  to  the  reser- 
voirs were  collected  over  the  three  year  period.    They  i^ere  identified  and 
representatives  of  each  deposited  in  the  Herbarium  of  Montana  State  Coll- 
ege.   Quantitative  descriptions  of  vegetation  were  confined  to  the  12 

20- 
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Fig.  3.    Age  distribution  of  88  reservoirs. 
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selected  reservoirs »    One-quarter  square  meter  and  1  square  meter  quadrats 
were  made  on  the  emergent  vegetation;  point  transects  and  line  intercepts 
on  the  adjacent  vegetation,    Monocot  terminology  is  based  on  Booth's 
(1950)  Flora  of  Montana,  Part  1.    Dicots  follow  Gray's  tianual  of  Botany, 
(1950)  8th  Ed, 

Adjacent  Vegetation 

Kinety-seven  100-point  transects  (Coupland  19^0)  were  made  at 
regular  predetermined  intervals  around  the  shoreline  of  10  reservoirs  (one 
of  the  12  was  bordered  by  a  hayfield,  another  by  a  grain  field) ,    A  stick 
with  10  nails  spaced  at  10  cm.  intervals  was  placed  on  the  ground  parallel 
with  the  shoreline.    The  area  viiere  each  nail  touched  the  ground  was  con- 
sidered a  pointo    The  vegetaidon  touching  the  nail  was  recorded.  The 
first  10  points  for  each  100-point  transect  were  taken  at  the  "normal" 
waterline;  the  others  at  3  pace  intervals  perpendicular  to  the  shoreline. 
The  average  density  for  all  transects  was  55<»li  per  cent  (Musselshell  Ij.1,05 
Carter  67«ii;  and  McCone  79.6) «    Seven  species,  western  wheatgrass,  blue 
grama,  saltgrass,  buffalo  grass,  Sandberg  bluegrass,  and  two  species  of 
needlegrass  made  up  Ihoh  per  cent  of  the  total  ground  density  (Table  IV), 

Forty-three  50-foot  line  intercepts  (Canfield  19U2)  were  made  on 
sagebrush  and  p;reasewood  cover  on     reservoirs  (Musselshell  3,  Carter  l) 
parallel  to  the  point  transects,    A  50-foot  string  was  stretched  above  the 
vegetation.    The  shrub  canopy  beneath  was  recorded  in  inches  by  species. 
Then  the  per  cent  cover  was  determined  by  dividing  the  number  of  inches  by 
the  length  of  the  string.    The  average  canopy  cover  x^^as  7»5  per  cent  (I.8 


Table  IV.    Vegetative  cover  as  indicated  by  ninety-seven  100-point  transects. 


Per  cent  of 


olshell 

Garter 

FicCcne 

Total    total  cover 

1; 

3 

3 

10 

5300 

2500 

1900 

9700 

7US 

626 

298 

1672 

31.1 

5U5 

127 

nil 

786 

llio6 

320 

29 

3lli 

663 

12.3 

56 

33 

358 

Hxl 

8.3 

2\k\ 

2Ul 

U.5 

110 

86 

196 

3.6 

86 

9 

10 

105 

2o0 

79 

79 

1.5 

31 

22 

1 

5U 

1.0 

3 

102 

68 

173 

■3  0 

Jo  1_ 

65 

22 

3 

90 

1.7 

59 

5 

(k 

1.2 

37 

2U 

61 

1.1 

110 

68 

3 

l6l 

3.ii 

106 

68 

13 

187 

3.5 

9 

87 

167 

263 

1;.9 

8 

8 

0.1 

32 

69 

101 

1.9 

2175 

168U 

1512 

5371 

99.9 

67. U 

79.6 

55. U 

Number  o.f  resen^oirs  rnoasiired 
I'Timber  of  noints  taken 

Points  occupied  by  species: 
Grasses: 

A^roryron  smi th-f.l  (i-je stern  x^eatgrass) 

L)OUtp"ni-p  rran tl -is  ('^Inp  ,<^r??na) 

Di5'Jcr?Tr:  gtricta  (srltgrass) 

Stips  co-Tiat?,  S,  VT ri a  (neerllerrrass) 

Buch"!  00  d  ■  c tyloi des  C buf f alograss ) 

Poa  eecur.'i.-;  (Sar-dberg  blue  grass) 

Foa  FrT^"^~rb^"'^'7t'=^5s) 

Koeleria  cr"'  statn  (.■iune.'rrass) 

Horderiji  ;^nbatii'-i  (.fo-Ktr^  1  b?r1  ey) 

Mlsc,  jr-^ss 

Unidentiried  grass 

Forbs : 

Opuntia  pol.yacantha  (prickle:/  near) 
ArterfT  si  a  -fr'if^Tda  Tfri  np;ed  sa<3e) 
Melil  otiTp  of-r-ic-ir^^i-is  (sT.'eet  cilover) 
Misc.  T-reeds 


Others : 
Carex 
Juncu! 


spp. 

:  balticus 


■Misc.  shrubs 
Kumber  of  points  occupied 

noints  occupied 


Per  cent  cover 


points  t.^ken 
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to  liuO).  Percentages  of  total  canopy  cover  were:  Arteinisia  tridentata, 
79,1  J  Arteinisia  frigida,  2,85  Artemisia  cana,  6,0:  ;ind  Sarcobatus  venrd- 
culatus,  12,1, 

Emergent  Vegetation 

Tvilliams  and  >Iarshall  (1935)  measured  emergent  cover  in  culms  per 
linear  foot.    Low  (l9U5)  counted  cuLns  or  stalks  per  %  square  meter  quad- 
rats on  l^ulrusli,  cattail  and  sedge  stands.    The  method  in  the  present 
study  was  a  modification  of  the  laiiter. 

Eighty-five  ^  square  meter  and  112  square  meter  quadrats  ■were  made 
on  10  special  study  reservoirs.    The  other  2  cad  not  have  appreciable 
amounts  of  emergent  cover.    Plots  ^--ere  selected  =,t  random  throughout  the 
stands  of  indivxdual  species,  and  a  square  of  vrood-laths  vras  laid  over  the 
stands  to  delimit  the  quadrat  area.    Fne  culms  within  the  quadrat  x-rere 
counted.    Rant-^es  and  averages  are  listed  in  Table  V . 

Oti-ier  emergent  or  sem.i-aquatlc  species  collected  at  other  reser- 
voirs ire  luce:  Alisma  f;raip.ineum  (narrow-leaf  water  plantain),  Eleocharis 
acicularis  (needle  spike  sed,ge),  Folygoiiuni  amphibium  (t-rater  lad-^sthumb) , 
P.  cocciner:-.  (swapp  kncttreed) ,  P^  lapathifolium  (dock-leaved  1  adys thumb ) , 
Rimer,  mexicanus  (Mexicai'  dock),  K,  maritimus  (bristle  dock),  Juncus  balti- 
cus  (xd-rc  rush),  and  J,  torreyi  (bog-rush). 

Subnergec.  ■'.^eg'^;tatlon 
Tlie  following  is  a    1st  of  aquatic  plants  occurring  in  the  plant 
collections  (species  of  very  limited  distribuTi ons  are  not  included); 


"■X6'~ 

Table  V.    Quadrat  measurements  of  emergent  vegetation  taken 
on  10  reservoirs. 


Species  Ko.  of  quadrats  Gulras  per  sq.  mater 

V  sq.  meter    1  so.  re-'Gr       range  averas^-* 


Eleocl.aris  inacrost?.ch;^a 


(snike  rush)  6? 

6hO  - 

39i;8 

1996 

ScirDUE  americsjius 

(ijnericai'i  i '■Irush)  l8 

lllO  - 

820 

l28 

T7/pha  2£itifc?Aa 

56 

(cattail) 

38 

12  - 

37 

Scir-Dus  valicus,  S.  acuttrs 

(bulnish; 

7 

99  - 

271 

176 

Becknannia  sjsigacmie 

(slox;.ghgrass) 

10 

10  - 

26 

15 

Sa^ittsria  cuneata 
iarr-^T-jhead) 

21 

20  - 

67 

U2 

Allsma  plantago-aqv.atica 
(xjater  plantainj 

85 

Uo 

18 

10  - 

Alopecuriis  aequalis 

(foxtail) 

10 

12  - 

23 

17 

Miscellaneous""'^ 

8 

102  - 

278 

17ii 

'-'7 

112 

*  ilumbers  are  rcimded  off  to  the  nearest  xi/hole  number. 

tiixed  stsjids  of  softstsra  and  alkali  bulrush  (Sclrpus  paludosus) ,  cat- 
tail and  American  bulrush. 


Callitric he  hermaplir odi ti ca  (water  starwort),  Chara  sp.  (Muskgrass) , 
Ce rat ophyllun  demersum  (coontail),  I-f;,Tiophyllum  exalbescens  (vrater  mil- 
foil), Fotamogeton  pectinatus  (sago  pond^.;esd).       pusillus  (small  pond- 
T^eed),  P.  richardsonii  (clasping -leaf  pcndweed),  P.  zosteriforid-S  (flat- 
stem  pondweed),  Ranujiculus  'orighophyllus  (>reiter  cro-trfoot; ,  and  Zanni- 
chellia  palustrig   (homed  pcclmat) . 

Veg^etative  Clrysification  of  Reservoirs 
In  19^1  each  reservoir  wa  >  classified  into  1  of  3  types  on  the 
basis  of  emergent  and/ or  adjacerii  vegetation: 


Type  I.    Sagebrush-grassland o    This  type  affords  little  or  no  emergent 
vegetation.    The  sagebrush  and  related  plants  such  as  grasses  and 
greasewood  extend  to  the  xrater's  edge  (fig.  U) •    The  mean  age  of  l5 
reservoirs  was  6e^  j'^ears. 

Type  II.    Marsh.    Cattails  and  bulrush  (hardstem  and  softstem)  afford 
noderate  to  dense  emergent  cover.    Spike  rush  or  Anierican  bulrush 
often  supply  a  minor  amount  of  emergent  cover  (fig.  5).    The  mean  age 
of  9  reservoirs  was  9 oh  years. 

Type  m.    Meadow.    This  type  is  prcdoninately  spike  rush  or  American  bul- 
rush in  moderate  to  dense  emergent  stands  (fig.  6).    Other  commonly- 
associated  emer<^ents  include:  smartxreeds,  needle  spike  sedge,  American 
water  plantain,  aorowhead  and  sloughgrass.    The  mean  age  of  28  reser- 
voirs ;gas  (j.h  years. 

Type  TV.    Woody.    Vfi.llovjs  (Salix  spp.)  and  young  cottonwoods  (Populus  sp.) 
usually  form  a  dense  stand  bordering  the  shoreline  (fig.  ?)•  The 
mean  age  of  5  i^esemroirs  was  7«C  j'ears. 

Type  V.    Open.    Both  emergent  and  adjacent  cover  are  very  sparse  or  lack- 
ing, frequently  resulting  from  overgrazing  (fig.  8).    The  mean  age  of 
2^  reservoirs  was  8,7  years. 

The  results  are  summarized  by  trend  areas  in  Table  VI. 

SPRITK}  AERLX  COUNTS 
To  determine  spring  usage,  aerial  censuses  were  made  during  all  3 
years  by  Wfnn  Freeman  and  tlissouri  River  Basin  studies  personnel  (Table 
VII).    Of  the  1700  waterfowl  observed,  1066  (62.7^)  li^ere  identified  to 


Fig,  5   A  type  II  (Marsh)  reservoir 
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Table  VI.    Vegetative  classification  of  12U  reservoirs  by  trend  areas, 


Type  I 
T3Te  II 
Type  III 
Type  IV 
T^Tpe  V 


l-iusselshell 


20 
h 
6 
0 

Ik 


Ik 


Carter 

McCone 

Totals 

1 

0 

21 

10 

2 

16 

20 

18 

hh 

1 

6 

11 

12 

37 

ii3 

37 

12li 

species.    The  mallard,  pintail  cOid  blue-winged  teal  comprised  U2.6,  l8.0 
and  17,5  per  cent  respectively  or  76.1  per  cent  of  all  birds  identified. 
Species  identified  in  order  of  abundance  Trere:  mallard,  pintail,  blue- 
winged  teal,  shoveller,  gadwall,  scaup,  baldpate,  ruddy,  redhead,  coot, 
bufflehead,  and  cinnamon  teal.    In  birds.- sq.  mi.  the  3  areas  (2  in  19U9) 
averaged  1,0,  C,9  and  1.1  for  19U9,  1950  and  195l  respectively. 

Table  ''H.    Results  of  spring  aerial  counts  by  counties  in  19149,  1950 
and  1951. 


Reservoirs  -  ;  .  oi  ducks  Ducks  per  Reservoirs  Per  cent 


Husselshell  Co. 
May  23,  191-9 
Fay   9,  1950 
14ay  10,  1951 

HcGons  Co. 
tky  17,  191:9 
I!ay   5,  1950 
Apr.  12,  1951 
Kay  17,  1951 

Carter  Co, 
May   7,  1950 
May  10,  1951  . 


flown 

observed 

reservior 

occupied 

occupied 

5U 

liO; 

2.7 

32 

59.3 

U5 

200 

27 

60.0 

53 

218 

Uol 

25 

U7.2 

51 

3lli 

6.2 

3U 

66.7 

he 

179 

3.9 

25 

5U.3 

59 

310 

5.3 

23 

39.0 

ho 

1U2 

3.6 

26 

65.0 

U6 

oU 

l.U 

23 

50.0 

a8 

129 

2,7 

32 

66.7 

Ull2 

1700 

3.8 

2U7 

5^.9 
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SUI-D-SR  GROUND  COUNTS 

The  tvjelve  species  of  waterfowl  observed  during  the  yearly  summer 
visits  were:  mallard,  gadT.ra.ll,  baldpate,  pintail,  green-winged  teal,  blue- 
winged  teal,  shoveller,  redhead  ,  lesser  scaup,  buff lehee,d,  ruddy  and  coot. 
Pied-billed  grebes,  eared  grebes  and  /jnerican  mergansers,  seen  in  small 
numbers  on  several  occasions,  are  not  included  in  the  totals. 

A  record  was  kept  of  all  waterfowl  observed  during  each  visit  to  a 
reservoir  to  obtain  informs. tion  on  usage  and  a  population  index.  An 
attempt  was  made  to  avoid  duplications  throughout  a  single  day,  i.e. 
counting  same  bird(s)  on  2  or  more  reservoirs.    No  attempt  was  made  to 
avoid  duplication  from  one  day  to  the  next.    The  figures  include  all  birds 
other  than  non-flying  broods  (broods  are  handled  separately) .    In  the  case 
of  special  study  reservoirs  and  several  others,  visited  2  or  more  times 
dxiring  monthly  trips,  the  first  count  was  used  for  the  monthly  compil- 
ations.   If  in  any  subsequent  visit  during  the  same  monthly  trip,  a  new 
species  was  observed,  it  was  included, 

A  total  of  820  ducks  ;^Ias  observed  in  19h9  (l  visit  per  reservoir), 
1698  in  1950  (2.3)  and  2663  in  1951  ih)  (Tables  VIII,  IX,  X).  Fluctu- 
ations in  monthly  numbers  are  probably  due  to  movements  and  sampling 
errors . 

In  19^1  the  Fionthly  figures  show  the  total  population  decreased 
from  late  I'ay  through  July  in  Musselshell  and  Garter  County'  trend  areas, 
and  from-  late  I-iay  into  June  in  the  HcCone  County  trend  area.    An  influx 
occurred  in  iiumst  in  the  Ifusselshell  and  Carter  areas,  in  July  in  McCone. 
similar  pattern  was  suggested  in  19^0.    Too  few  19U9  data  are  available 
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Table  VHI.    Suitimer  waterfowl  observations  in 


^5usselshell 

McCone 

Carter 

Suimner 

Augast 

Sept. 

July 

Total 

Mallard 

71 

121 

31 

223 

Baldpate 

2 

2 

U 

Pintail 

19h 

5U 

1* 

252 

G.W.T. 

18 

68 

2 

88 

E.W.T, 

61 

16U 

8 

233 

Shoveller 

1 

6 

Redhead 

1 

1 

Unident, 

13 

13 

351 

iill 

820 

Table  EC,    SuT;anGr  -xraterfovrl  observations  in  19^0. 


I'Msselshell 


McCone 


Carter 


Summer 
Total 


Mallard 

ho 

73 

52 

165 

91 

2U3 

33U 

U9 

28 

77 

Gadwall 

13 

1 

7 

21 

2 

2 

U 

Daldpate 

13 

7 

2 

22 

3 

3 

10 

37 

U7 

Pintail 

37 

26 

32 

95 

31 

305 

336 

G.¥.T. 

23 

9 

k 

36 

5 

71 

76 

5 

5 

B.W.T. 

58 

62 

28 

li;8 

57 

81 

138 

7 

31 

38 

Shoveller 

3U 

17 

2 

53 

13 

11 

2h 

Redhead 

2 

2 

k 

Scaup 

12 

U 

16 

Ruddy- 

3 

3 

5 

Coot 

3 

7 

10 

33 

33 

Unident . 

3 

2 

5 

206 

131 

578 

20li 

716 

920 

66 

13U 

200 

576 
25 
25 

W 
117 
321; 
77 
U 
16 
8 

10 

38 

1698 


Table  X»    Sioirmer  waterfowl  observations  in  19^1 » 


I'usselshell 
May  June  July  Aug. 

Total 

IlcCone 
May  June  July  Aug. 

Total 

May  June 

Carter 
July  Aug. 

Total 

Summer 
Total 

Mallard 

60 

58 

21 

hh 

"1  D 

lo3 

88 

69 

liU  121 

322 

59  Uy 

■^T         1  00 

31  Ici! 

iiOl 

(00 

Uaawail 

31 

28 

5 

12 

(O 

3 

it 

11 

5  3 

D 
u 

Baldpate 

28 

21 

12 

26 

87 

h 

5 

1  3 

13 

15  5 

It  23 

U7 

1U7 

Pintail 

33 

23 

10 

8U 

150 

3h 

27 

286  118 

J465 

lU  6 

8  66 

91; 

709 

G.W.T. 

10 

7 

8 

91 

116 

3 

2 

h2 

hi 

2  2 

33 

37 

200 

B.¥.T. 

111 

hh 

2h 

Ih 

123 

5ii 

29 

18  101 

202 

26  35 

11  120 

192 

517 

Shoveller 

16 

38 

2 

1 

57 

16 

5 

8  8 

37 

12 

12 

106 

Redhead 

18 

1 

19 

19 

Scaup 

19 

11 

2 

1 

33 

U 

2 

6 

h 

h 

h3 

Bufflehead 

1 

1 

1 

Ruddy 

2 

6 

8 

3 

3 

11 

Coot 

7 

1 

8 

2 

3 

5 

U 

1  5 

10 

23 

Unident, 

3 

8 

3 

li; 

5 

i 

5 

11 

1 

1 

26 

250 

262 

88 

27)! 

P'lh 

2].3 

150 

366  393 

1122 

138  lOii 

56  369 

667 

2663 

1 


I 
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for  comparison o 

Although  the  number  of  ducks  observed  has  increased  each  year 
along  with  the  number  of  visits,  the  species  composition  has  remained 
about  the  same  (Table  XI) .    The  3  most  abundant  species,  mallard,  pin- 
tail and  blue-winged  teal,  comprised  86.3,  81.2  and  TU.P  per  cent  of  the 
total  summer  population  in  19h9,  19^0  and  19^1  respectively.    It  appears 
that  the  1-fusselshell  area  had  a  greater  variety  and  more  evenly  distri- 
buted species  composition  than  either  of  the  other  areas  for  19^0  and 
1951.    "Hie  combined  mallard,  pintail  and  blue-mnged  teal  percentage 
composition  was  from  10.5  to  29.8  per  cent  loiter  than  the  lowest  for  the 
other  2  areas  in  1950  and  1951  (Table  XI). 

Only  the  195l  data  (more  complete)  are  used  to  evaluate  size  and/ 
or  vegetative  type  in  relation  to  waterfowl  usage  of  the  reservoirs. 

Table  XI.    Per  cent  species  composition  of  summer  ivaterfowl  popu- 
lation by  trend  areas  for  19U9,  1950  and  1951. 

~  Musselshell  McCone  Carter  All  areas 

19h9  19:;^  1951   19U9  1950  195l   19U9  1950  1951   19U9  1950  1951 

Mallard  20.2  20.5  20.9  29. U  36.3 

Gadwall  3.6    8,7  O.U 

Baldpate  0.6    3.8  10,0  0,5  0.3 

Pintail  55.3  16.U  17.2  13.1  36.5 

G.W.T.  5.1   6.2  13.3  16.5  8.3 

B.¥.T.  17.U  25.6  lli.l  39.9  15.0 

Shoveller  l.U    9.2    6.5  0.2  2.6 

Redhead  0.7    2.2  0.2 

Scaup  2.8  3.8 
Bufflehead 

Ruddy  0.5    0.9  0.5 

Coot  1.7  0.9 

Unident.  0,9    1.6    —   ,  _   

 100.0  99.9303.1  99.^  99.9100,0    99.9  100.0  99.0  99.930O.0DO.0 


28.7 

53oU  38.5  39.1 

27.2 

33.9 

28.8 

1,0 

1.2 

1.5 

3.6 

1.2 

7.0 

0.5 

1.5 

5.5 

hlM 

6.9  23.5  lii.l 

30.7 

28.2 

26.6 

U.2 

3.U   2.5  5.5 

10.7 

6.9 

7.5 

18.0 

13.8  19.0  28.8 

28.U 

19.1 

19. U 

3.3 

1.8 

0.7 

U.5 

U.O 

0.1 

0.2 

0.7 

0.5 

0.6 

0.9 

1.6 

0.1 

0.3 

0.5 

O.U 

o.U 

1.5 

0,6 

0,9 

1,0 

22.ii  16.5  0,1 

1.6 

2.2 

1,0 
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¥aterfowl  were  observed  on  102  (82,3^)  of  the  12k,  but  records  are  com- 
plete for  only  ll6.    Use  by  size  groups  and  vegetative  types  is  presented 
in  Table  XU.    Inspection  of  the  table  reveals  a  definite  relationship 
between  siae  and  waterfowl  numbers  observed.    Considering  size  alone  it 
is  obvious  that  on  the  average  the  larger  the  reservoir  the  greater  the 
waterfowl  use  (Group  1,  average  h«2  ducks  per  U  visits;  Group  2,  8.3j 
Group  3,  29.1;  Group  1;,  U7.0;  and  Group       131.7).    A  single  variable 
classification  analysis  of  variance  (Dtxon-Massey  19^1,  Snedecor  193li)  of 
both  the  means  of  the  size  groups  and  the  total  numters  in  each  vegetative 
type  showed  these  differences  were  statistically  significant  at  the  1  per 
cent  level.    Considering  size  by  vegetative  type  the  same  trend  is  appar- 
ent,   'j&thout  exception  the  average  usage  increased  with  size  within  each 
individual  vegetative  type  (Table  XH) ,    Of  the  unused  22,  twenty-one  were 
3  acres  or  less. 

Evaluation  of  usage  in  relation  to  vegetative  types  alone  shows 
considerable  differences  for  the  5  types.    The  mean  use  of  the  Type  III 
(Meadow)  ivsservoirs,  26,2,  was  considerably  above  the  average  use  for 
each  of  the  others:  Type  I  (Sagebrush-grassland),  lli.7;  Type  H  (Karsh), 
18„3;  Type  IV  (Woody),  10.8;  and  Type  V  (Open),  20oU,  but  these  differ- 
ences T-jere  not  statistically  significant  at  the  5  per  cent  level  by  the 
same  test  as  above.    The  average  usage  of  Type  HI  reservoirs  within  each 
size  group  is  consistentlj?-  above  the  average  use  for  all  types  in  each 
group,  but  in  size  groups  2  and  3  it  is  exceeded  by  the  Type  IV  and  I 
averages  respectively.    Type  IV  reservoirs  had  the  lotjest  average  usage 
of  the  5  types,  but  none  were  larger  than  3  acres. 
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Table  XII.    Total  waterfowl  observed  (U  visits)  In  19^1  by  vegetative 
types  and  size. 


Size 
Group 


5i 


No.  of  res. 
(veg.  type) 

No,  of  ducks 
observed 

Avo  ducks 
(for  total 
of  I;  visits) 


1  

Vegetative  Type 

I'o,  of 
res. 
1  (size 

No.  of 
ducks 

Av.  ducks 
(tot.  of 

1 

11 

111 

XV 

V 

groups) 

observ. 

U  visits) 

5* 

5 

12 

2ok 

13 
92 
7.1 

1 

2 

2.0 

10 
31 
3.1 

:  3U 
.)  

U.2 

5 

11 

2.2 

6 

39 

6,5 

13 
lU2 
10.9 

5 

63 

12.6 

13 
92 
7cl 

~——m 

8,3 

2 
&h 
h2.o 

1 
13 

13.0 

9 

3h5 
38.3 

7 

111 
15.9 

19 

553 

29.1 

2 

XOk 
52,0 

2 

88 

hhcO 

8 

hhS 
56.0 

. 

3 
65 
21.7 

15 

705 

U7.0 

2 

Ihl 
70  o5 

1 

215 
215.0 

3 

k3h 
litli.7 

6 

790 

131.7 

lii 

16 

F= — 

hh 

6 

36 

I 

116 

206 

293  12l|2 

65 

1  

733 

i 

i  , 

2539 

I— — _ 

lite? 

l8o3 

28.2 

10.8 

2QM 

1 

1 
1 

21,9 

^Number  of  reservoirs  of  Type  I  Group  1. 
•«-»Total  number  of  ducks  observed  during  summer  (U  visits)  on  the  5 
reservoirs. 

Average  number  of  ducks  per  reservoir  (for  total  of  I4  visits). 


Although  there  ar pears  to  be  r  definite  relationship  bettreen 
usage  and  vegetative  type  it  is  not  so  striking  or  consistent  as  the 
relationship  between  usa^e  end  c:i.7.e . 

Considering  both  s"?ie  and  vegetation  together,  one  would  expect 
from  the  above  analysis  that  the  Type  III  -  Group  5  reservoirs  would  be 
used  most.    This  is  borne  out  by  the  figures  in  the  table. 


-27- 

Seventy-seven  known  age  reservoirs  with  complete  summer  waterfowl 
observations  were  separated  into  h  age  groups  (Table  XIII)  for  evaluation 
of  age  in  relation  to  usage,    .-1  though  bhere  xjas  considerable  range  in  the 
average  use  of  the  ^rroups  (youngest  and  oldest  used  most) ,  an  analysis  of 
variance  showed  no  statistical  significance  at  the  5  per  cent  level. 


Table  XIIT.    Waterfowl  usa^^e  (U  visits)  of  77  known-age  reservoirs 
by  year  groupings  for  1951 • 


Age  'xrmmlvg 
by  -."pars 

Niirber  of 
reservoirs 

Total  ducks 
observed 

Average  ducks 
observed 

A  (140 

15 

681 

U5oU 

B  (5-8) 

2h 

326 

13.6 

C  (9-12) 

25 

559 

22. h 

D  (13  ) 

13 

398 

30.6 

77 

I961i 

25.5 

TERRITORIAL  PAIRS 

Lov7  (19U7)  referring  tc  the  work  of  Hochbaum  {l9hh)  suggests  the 
study  of  territorial  pairs  as  a  measurement  of  the  nesting  population  in 
preference  to  the  slo"wer  and  less  accurate  nest  counts.    In  1951  there 
were  213  territorial  pairs  of  all  species  observed  from  Fiay  26  to  July  11 
(Table  XIV),    Late  spring  and  early  summer  data  from  19U9  and  1950  are  in- 
sufficient ;'or  comparisons  o 

Since  i.iallard  and  pintail  broods  T'jere  observed  in  late  May  1951, 
this  figure  obviously  does  not  include  the  early  nesting  pairs.  Lone 
drates  x^rere  not  included  because  the  single  monthly  visit  to  most  areas 
was  not  considered  conclusive  in  determining  territorial  drakes.    In  all 
probability,  some  of  the  pairs  moved  out  of  the  areas  before  nesting  as 


Table  XIV.    Territorial  pairs  in  19^1. 


Species 

Musselshell 

McCone 

Carter 

Total 

Kallard 

15 

17 

18 

GadT'js.ll 

12 

1 

i 

Baldpate 

12 

2 

9 

Pintail 

7 

6  . 

1 

i 

G.W.T. 

6 

2 

2 

B.  j.T. 

26 

21 

66 

Shoveller 

9 

■3 

10 

22 

Scaup 

10 

2 

2 

lii 

97 

5U 

62 

213 

evidenced  by  the  presence  of  scaup  pairs  in  early  summer,  but  the  absence 
of  scaup  broods  in  later  summer. 

NESTING  STUDIES 

Nesting  studies  consisted  of  a  single  nest  search  of  all  Mussel- 
shell County  ponds  in  late  Iiay,  19^0  and  \x  concentrated  searches  on  each 
of  the  12  selected  reservoirs  in  May  and  June  of  195l« 

Nest  searches  by  rope  dragging  trere  patterned  after  the  methods 
of  Bennett  (1938)  and  Sowls  (1950).    Unless  the  sagebrush  or  greasewood 
cover  or  the  topography  prevented  it,  a  120  ft.  rope  with  2  tin  cans  (on 
the  end  of  a  3  ft.  length  of  heavy  wire)  attached  at  12  ft.  intervals  x*as 
dragged  between  2  men.    Otherwise  the  cover  was  walked  in  strips  or  in  a 
zig-zag  manner  at  approximately  30  ft.  intervals.    The  perimeter  of  all 
reservoirs  ijas  searched  out  to  a  mininaan  of  100  yds.    Girard  (l9Ul)  found 
in  western  Montana  that  the  average  distance  to  water  for  2^2  mallard 
nests  was  II8067  yds.    The  average  distances  from  water  for  321  shoveller, 
blue-T-iinged  teal,  cinnamon  teal,  baldpate  and  green-winged  teal  nests  were 
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all  less  than  100  yds.    Bennett's  (1938)  blue-winged  teal  nests  averaged 
III, 5  yds.  from  water  and  95«6  per  cent  were  within  220  yds.    In  19^1  most 
special  study  reservoir  perimeters  were  searched  to  a  distance  of  200  yds. 
or  more  from  water.    The  upper  drainage  bottom  and  heavier  cover  was 
usually  covered  more  extensively o    nil  searches  were  made  betxreen  8:00 
A.M.  and  12:30  P.M. 

Eight  iiests  were  found  in  19^0  sind  II4  in  1951.    Because  of  the 
small  number,  the  data  for  both  years  are  combined  in  Table  XV.  Only 
puddle  duck  nests  were  found:  mallard,  pintail,  blue-winged  teal,  green- 
winged  teal  and  gadwall.    Identification  for  19  was  established  by  flush- 
ing the  female;  for  the  other  3  by  the  use  of  Broley's  (l950)  key  to  the 
nests  of  the  Anatidae.    The  average  distance  to  water  was  208,3  yds.,  but 
18  (8lo8^)  -rere  less  than  100  yds.    The  70«3  per  cent  egg  success  was  high, 
compared  to  Kalmback's  (l939)  hypothetical  satisfactory  egg  hatch  of  70 
oer  cent  for  refuge  tyaterfowl.    Girard's  (l9kl)  per  cent  egg  hatch  varied 
from  69.7  for  the  shoveller  to  7^.2  for  the  green-mnged  teal.    Per  cent 
egg  hatches  for  the  mallard,  blue-winged  teal,  cinnamon  teal  and  baldpate 
were  tjithin  these  limits,    vailiams  and  Marshall  (1938)  had  an  average 
egg  hatch  of  81,1  per  cent  (60-85)  for  11,395  gadwall,  cinnamon  teal, 
mallard,  pintail  and  shoveller  eggs  in  Utah.  The  per  cent  nest  success  in 
the  present  study  was  77.3.    Bennett  (1938)  had  a  5It.8  per  cent  nest 
success  for  250  blue-mnged  teal  nests  in  Iowa.    Causes  of  nest  destruc- 
tion in  the  present  study  were:  flooding  2,  desertion  1,  destroyed  by 
observer  1,  and  unknown  (suspected  bullsnake)  1. 

Although  the  information  is  inadequate  for  statistical  analysis. 


Table  IV.    Nesting  data  for  19^0  and  1951. 


Mallard 


No.  of  nests 
Per  cent  of  nest  success 
Av.  number  of  eggs 
Percent  egg  success 
Av.  distance  to  Tjater  (yds.) 
Dominant  cover  type  of  nest 
site: 

Sagebrush-greasewood 

Tfestem  whaatgrass 

Rosebush 

Hheat  stubble 

Bulrush 

MiFcelljaneous 
Reservoir  type(vegetation) 

Type  I 

Type  H 

TyT)e  TLl 

Type  IV 

Type  V 
Reservoir  ^Iroup  (sir.e) 

Group  1 

Group  2 

Group  3 

Group  h 
n. — „^  c: 


10 
70.0 
9.7(1-17) 
58.8 
319.9 

(1-1760) 

3 
3 
1 

2 
1 

6 
2 
1 


2 

5 

2 

1 


B.v'.T. 

Pintail 

G.¥.T. 

Gadwall 

Totals 

6 

1 

k 

1 

1 

22 

83.3 

75.0 

100.0 

100.0 

77.3 

8.U(7-11) 

6.8(6-7) 

9.0 

10,0 

8.it(l-17) 

8l.O 

77.0 

100.0 

90.0 

(U.J 

50.5 

258.8 

U2.0 

3.0 

20o,3kl-17oO; 

(3-23U) 

(,l-oo0; 

X 

2 

1 

f 

2 

1 

1 

3 

1 

1 

2 

3 

u 

2 

3 

1 

12 

1 

3 

3 

1 

0 

1 

2 

2 
2 

1 

1 


2 
2 


Q 
6 
3D 
3 

3 


1 
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I  ,11 
certain  preferences  may  be  indicated,    Tx^elve  nests  lierei  located 

in  sagebnish-greaseaiood  or  western  isheatgrass  cover^  and  11  of  these  were 

ire  located 


on  Type  I '(Sagebrush-gi:assland)- reservoirs .    The  remaiiafig  10  li 

in  7  different  cover  types.    All  vegetative  types  of  reservoirs  except  17 

(Vfoody)  xiere  represented.    Sixteen  or  72.7  per  cent  were aoc^ted  near  size 

:  ~  ^  ^  o     I  ^  ! 

groups  2  and  3  (loO^  to  5,05  acres).    None  vrere  disc'^er^  n4^'size  group 


1  (l  acre 


or  less) o 


p  o  o  o 
to  o     b  H 


K 

/-O 


BROOD  COUNTS 

Mallard,  gadwall,  baldpate,  pintail,  green-winged  teal,  blue(i 
winged  teal  and  shoveller  broods  were  seen  during  ^he'  5'  Summers .  Appar- 
ently the[  reservoirs  were  not  suitable  breeding  areas  for  tibie  diving  ducks 
(redhead,:  ruddy,  scaup)  present  in  early  summer*;;;  Low  j[19U5)i  iiifiicated 
that  water  habitat  desirable  for  redhead  nesting  was  not'  conditioned  by 
area  alone  but  by  its  nearness  to  large  permanent  bodies  of  water.  ) 
Marshes  of  10  to  20  acres  or  larger  within  a  quarter  mile  of  large 
permanent  lakes  were  most  heavily  used.    Since  no  trend  area  reservoir 
exceeded  1 20  acres  and  none  were  within  30  miles  of  ' a  large  body  of  water, 
this  may! represent  the  limiting' factor  of  redhead-^d  possibly  ruddy 
breeding.    Although: scaup  pairs-'were  common  in  early  summer,  none  have 


<fi    ^-  £0 


been  observed  to  nest  within  th©  ;tren4  arqa^.   g  |  g 

f  "3  9^  '•  '-^  O  o  CO  cj 

ferood  obserrations  wer^mde  «onianiiously  throughout  the  day  from 

,  iH  hA,-'-  ir>  '.i 

extremes  of  30  A. M.  to  '8:00  P^M»  It  was  necessary  to  search  the  peri- 
meter  ofj'ill  reserybirs " dt^^  $ach  visiti^-i:^^  jflush  hiding  broods,  espec- 
ially  diiring  midday  , and  xd.ndy  afed  stormy  weathe^^  2i  i  iS>  g;  j  • 
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The  small  number  of  broods  on  most  ponds  aided  in  distinguishing 
individual  broods.    In  all  cases  yheve  doubt  existed,  a  minimum  figure  was 
used.    The  month  interval  between  visits  in  19^1  was  less  than  the  juve- 
nile developmental  period  for  any  of  the  breeding  species.    Bennett  (1938) 
stated  that  blue-winged  teal  young  had  begun  to  fly  at  6  weeks.  Hochbaum 
il9hh)  lists  38  to  52  and  h9  to  60  days  as  the  developmental  period  for 
captive  pintail  and  mallard  young  respectively.    The  gadwall,  baldpate  and 
shoveller  young  had  longer  developmental  periods.    In  19^1  approximately 
2^  per  cent  of  the  broods  were  considered  to  have  been  seen  more  than  once, 
and  undoubtedly  some  escaped  discovery.    Thus  production  figures  probably 
represent  a  minimum. 

Twenty-eight  individual  broods  were  seen  in  19U9,  one  hundred  six 
in  1950,  and  I96  in  19^1  (Tables  XVI,  XVII  &  XVIH) .    Broods  were  classi- 
fied into  3  age  classes:  Class  I  (downy,  O-I/3  grown);  Class  II  (partly 
feathered,  1/3-2/3  grown);  and  Class  HI  (wing  feathers  appearing,  2/3  to 
full  grown).    In  19^1  ninety  broods  (1).7.6/S)  were  seen  first  as  Class  I 
broods;  58  (30.7^)  as  Class  II;  and  Ul  (21.7^)  as  Class  HI. 

Percent  species  composition  of  broods  roughly  corresponds  to  the 
per  cent  species  composition  of  the  total  waterfowl  counts.    The  mallard, 
pintail,  and  blue-winged  teal  have  been  the  3  most  important  breeders, 
producing  about  7^  per  cent  of  the  broods  observed  each  sumn^r  (Table 
XIX).    In  1951  brood  counts  show  a  greater  variety  and  more  evenly  distri- 
buted species  composition  in  Musselshell  County  (Table  XX)  similar  to  the 
total  waterfowl  species  distribution.    The  fewer  19^0  counts  indicate  a 
similar  distribution.    The  19U9  data  are  too  few  to  draw  conclusions. 
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Tablfi  XVI „    Total  broods  observed  in  19U9. 


Class  I                Class  II             Class  HI  Un- 
Broods  JuVc    Av.  Broods  Juv.    Av.  Broods  Juv.  Av.  class-  Total 
 ified  Broods 

Mallard  3       10      3«3       3       12      li.O       6       25  i|.2  12 

Pintail  3      20  6„7  3 

G.W.Tc  1       6     6.0      3      28     9,3      1       6  6.0  5 

B.W.T.  2      13     6.5      3        9  3.0  5 

Shoveller  1        9  9.0  1 

Unident.  1        9     9cO       1        1  1.0  2 

1^      16     U.O       9      62     6.9     15      70  Uo7  28 


Table  XVII.    Total  broods  observed  In  1950. 


Class  I                Class  n             Class  HI  Un- 
Broods  Juv.  Av.  Broods  Juv.    Av,  Broods  Juv.    Av.  class-  Total 
  ified  Broods 

Mallard        21      83  U.O  17(U)*   80     it.7    7(3)     17     2.h  38 

Gadwall         U       31  7.8    1  7     7.0  5 

Baldpate  3  20     6,7  1  U 

Pintail        10      hi  hoi    7(1)     32     U.6    9(l)     19     2.1     1  25 

G.W.T.  3      lit  U. 7    3         18     6.0  6 

B.W.T,         10      75  7.5   3         lb     U.7   2  6     3.0  l5 

Shoveller       2       13  6,5    2  l5     7.5  h 

Unident.         2        9  U.5    6  3h     5.7    1  U     U.O   9 

 52     266  5.1  i|2(5)    220     5.2  19(it)     h6     2.U     2  106 


■»•  Figures  in  parentheses  are  broods  that  were  considered  to  have  been  ob- 
served previously  as  Class  I  or  Class  II  broods. 


The  same  statistical  analysis  was  made  of  the  1951  brood  pro- 
duction in  relation  to  size,  vegetative  type  and  age  of  the  reservoirs  as 
for  waterfoxirl  use.    The  1914-9  and  1950  data  were  considered  incomplete.  In 
1951,  sixty-seven  (57.8$)  of  the  II6  ponds  produced  broods  (Musselshell 
50»0$;  McCone  75.7;  and  Carter  ii8,8).    Brood  production  by  size  groups  and 
vegetative  types  is  presented  in  Table  IXI.    The  definite  relationship  be- 
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Table  XVIII.    Total  broods  observed  in  19^1. 


IJn- 


Class  I 

Class  II 

Class  in 

class- 

Total 

Broods 

Juv. 

Av.  Broods 

Juv. 

i v.  Broods 

Juv, 

Av. 

ified 

Broods 

Mallard 

36 

232 

6,U  U0(10)«216 

5.U  33(21)  176 

5.3 

1 

79 

Gadmll 

3 

25 

8.3  7 

39 

5.6 

5.6 

10 

Ealdpate 

12 

77 

6.U  5 

35 

7.0  7(U) 

39 

20 

Pinta5 1 

Hi 

71 

5.1  9(1) 

30 

3.3  21(7) 

7U 

3.5 

5 

hi 

G.V/.T. 

3 

27 

9.0  1 

6 

6.0  U(l) 

19 

k.8 

7 

B.W.T. 

17 

109 

6,k  3 

15 

5.0  13(U) 

92 

7.1 

29 

Shoveller 

1 

k 

h.o  2 

13 

6.5  1(1) 

3 

3.0 

3 

Unident . 

k 

15 

3.8  2 

5 

2.5  1(1) 

2 

2.0 

1 

7 

90 

560 

6.2  69(11) 

359 

5.2  80(39)  U05 

5.1 

7 

196 

*  Figures  in  parentheses  are  broods  that  were  considered  to  have  been  ob- 
served previously  as  Class  I  or  Class  H  broods. 

Table  XIX.    Per  cent  brood  species  composition  by  trend  areas*  and 
yearly  totals  for  19U9,  1950  and  1951. 


Musselshell 
1950  1951 


McCone 
1950  1951 


Carter 
1950  1951 


All  areas 
19U9    1950  1951 


Mallard 

Gadwall 

Baldpate 

Pintail 

G.¥.T. 

B.W.T. 

Shoveller 

Unident . 


23.8 
9.5 
2.U 

28.6 
7.1 
9.5 
U.8 

li;.3 


18.0 
lli.B 
23.0 
19.7 
9.8 
9.8 
1.6 
3.3 


U2.5 
2.5 
7.5 

i5.o 
7.5 

17.5 
5.0 
2.5 


50.0 

1.2 
1.2 
22.0 

18.3 
2.U 
U.9 


U5.8   50.9  U2.9 


9.U 

29.2  20.8 
1.9 

16.7  15.1 
8.3  1.9 


10.7 
17.9 
17.9 
3.6 
7.1 


35.8 
U.7 

3.8 
23.6 

5.7 
lU.2 

3.8 

8.5 


U0.3 
5.1 
10.2 
20.9 

3.6 
lU.8 

1.5 
3.6 


100.0  100.0      100.0  100.0      100,0  100.0      100.1  100.1  100.0 


*  The  19U9  data  xvere  too  limited  to  allow  a  breakdown  by  trend  areas. 


tx-reen  sise  and  n\amber  of  broods  produced  is  comparable  to  the  trend  shown 
by  waterfowl  usa'^^e.    On  the  average,  the  larger  the  reservoir  the  greater 
the  number  of  broods  produced  (Group  1,  O.U;  Group  2,  0.9;  Group  3,  2.lt; 
Group  h,  U.3;  and  Group  5,  5.7  -  significant  at  the  1%  level).    The  same 
trend  was  apparent,  without  exception,  within  each  individual  vegetative 
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Table  XX o    Brood  observations  in  Musselshell,  McCone  and  Garter 
counties  in  1951. 


Un- 

Class  I  Class  II  Class  III       clasgi"^  "^otal 

Broods  Juve  Av.    Broods  Juv.  Av»    Broods  Juv.  Av.  if led  Sroods 


Musselshell 


X  i  U  O  o  o  J- o  1 -It?  XX 
1  id  J  LcUL  U. 

7 

6  7 

1  T 

-Jo  ( 

XJ. 

VJctvl-WCT.  1  li 

8 

6 

6  7 

o 

7 

8 

61 

7.6 

•x 

J 

-1-7 

6  ^ 

6f  3) 

^6 
ju 

6  r 

Pintail 

7 

38 

5.ii 

1 

6 

6.0 

7ih) 

3U 

U.y 

1 

12 

GcW.T. 

3 

27 

9eO 

1 

6 

6cO 

3(1) 

16 

5.3 

6 

B.¥,To 

3 

T  0 

lo 

6o0 

U(l) 

27 

6o8 

6 

Shoveller 

1 

c 
o 

O  .0 

1 

Unident . 

1 

1 

1.0 

1 

_3  , 

3.0 

2 

32 

217 

6e7 

16(1) 

88 

5.5 

23(10) 

12U 

5.U 

1 

61 

McConp 

Mallard 

16 

111 

6.9 

•'5(6) 

15U 

6,2 

18(12) 

116 

6.U 

iii 

«4X 

Gadwall 

1 

1 

1.0 

1 

Baldpate 

1 

1 

1.0 

1 

Pintail 

It 

20 

5.0 

6(1) 

17 

2  e8 

9(1) 

26 

2,9 

1 

18 

B»¥.T. 

8 

51 

6.1i 

2 

11 

5.5 

6(1) 

50 

8.3 

15 

Shoveller 

1 

U 

U.o 

1 

7 

7.0 

1(1) 

3 

3.0 

2 

Unident. 

2 

11 

5.5 

1 

2 

2.0 

1 

il 

32 

198 

6.2 

36(7) 

192 

5.3 

3h(l5) 

195 

5.7 

2 

82 

Carter 

Mallard 

13 

7U 

5.7 

12(3) 

52 

1.3 

12(8) 

h9 

ii.l 

1 

27 

Baldpate 

3 

15 

5.0 

2 

16 

8,0 

1(1) 

3 

3.0 

5 

Pintail 

3 

13 

U.3 

2 

7 

3.5 

5(2) 

lit 

2.8 

3 

11 

G.W.T, 

1 

3 

3.0 

1 

B.W.T. 

6 

Uo 

6„7 

1 

h.O 

3(2) 

15 

5.0 

8 

Unident . 

1 

3 

3.0 

1(1) 

2 

2.0 

1 

26 

m5 

5c6 

1^(3) 

79 

U.6 

23(lU) 

86 

3.7 

h 

53 

^Figures  in 

parentheses  are 

broods 

that 

xjere 

considered 

to  have 

been 

observed  previously  as  Class  I  or  Class  II  broods. 


tj'pe  (Table  XXI) .    Cf  the  I|.9  reservoirs  on  which  no  broods  tjere  observed, 
li3  (87 «8^)  Tjere  3  acres  or  less. 

Brood  production  on  the  5  vegetative  types  showed  differences;  but 
not  significant  at  the  5  per  cent  level.    The  type  HI  (Meadow)  reservoirs 
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Table  a..'!.    Total  breeds  -  reduced  by  vegetative  types  and  size  in  1951. 


Vegetative  Type 

I'D.   Of  1 

res.  1 
(siae  Total 

jj-  V  v:^  J.  clg^ 

broods 

1 

Sxze 

3 

Group 

i; 

I  IT 

m 

IV 

groups)  broods 

reservoir 

0.2-"-*^ 

5 

2 

O.ii 

10 
0.8 

1 
1 

1.0 

10  j 

111 

o,U 

2 

O.ii 

6 
3 

0.5 

13 
20 

1.5 

? 

i.U 

13 

U2 

37 

0.9 

2 
8 

ii.O 

1 
1 

1.0 

9 
27 
3.0 

7  i 
10 

1.U 

19 



h6 



2 

10 

5.0 

2 
10 

5.0 

8 

ho 
5.0 

3 
5 

1.7 

U.3 

2 
10 

5.0 

1 
7 

7.0 

3 
17 
5.7 

6 

3h 

5.7 

Kg.  of  res, 
(ve:^.  type) 

16 

 1 

6 

36 

116 

Total  broods  ^21 

26 

loLi. 

8 

37 



196 

-Vverage 
broods/res. 

1.5 

1.6 

2.1i  1.3 

1.0 

1.7 

*  Tlie  numter  of  reservoirs  of  T'j'pe  I  Group  1. 

Total  number  of  individual  broods  observed  during  the  summer  on  the 
5  reservoirs. 

Average  broods/reservoir  produced  during  entire  summer. 


produced  on  the  average  almost  1  brood/reservoir  more  than  each  of  the 
other  t3rpes.    'ihe  data  are  not  wholly  comparable,  hoxjever,  since  k  of  the 
larger  size  groups  wei^e  not  represented  in  2  of  the  types  (one  Type  I, 
tliree  Type  IV).    The  most  obvious  difference  occurs  between  Type  III 
reservoirs  (31*9%  of  the  ll6  reservoi  -s)  which  produced  53.1  per  cent  of 
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the  '  roods,  and  Hype  V  (Coen)  (31.05?)  which  produced  only  l8,9  per  cent  of 
the  broods  (Table  XXIl) .    The  Type  111  reservoirs  brood  productior.  :  :3V- 
ares  tjcre  the  greatest  in  every  size  group  except  3  and  U;  the  Tjrpe  ¥ 
reservoirs  the  least  in  every  size  group  except  3  and  5.    Of  the  h9 
reseirvoirs  on  which  no  broods  vjere  observed,  2k  {h9<>0%)  i-jere  Type  V,  11 
{22M)  Type  III,  7  (liio37^)  Type  I,  and  7  (liic3?^)  Type  U, 


Table  XXII =    Brood  production  by  vegetative  types. 


Vegetative  T^pe 

Per  cent  of 
reservoirs 

Per  cent  of  broods 
produced 

Type  I 

12.1 

:^.c.7 

T^Te  II 

13.8 

13.3 

Type  III 

37.9 

53.1 

Type  I¥ 

5.2 

Ii.l 

Type  V 

31.0 

18.9 

100.0 

ICO.l 

A  further  illustration  of  these  relationships  is  shown  by  an 
evaluation  of  brood  production  by  trend  areas,    McCone  Coimty  reservoirs 
averaged  tfie  largest,  1+,1  acres;  Musselshell,  3.3;  and  Carter,  2,3.  All 
3  areas  have  about  equal  percentages  of  Type  V  reiervoirs,  but  McCone  and 
Carter  each  have  a^jnost  30  per  cent  more  T;rpe  III  reservoirs  than  ^^ussel~ 
shell.    KcCone  Co-unt;r  orodiiced  the  laost  broods,  82  (2.2  per  reservoir); 
Musselshell,  61  (1.7);  and  Carter,  53  (l«2).    In  addition  McCone  County  had 
the  largest  percentage  of  productive  reservoirs.  Carter  County  the  least. 
Thus  it  appears  that  size  is  a  more  important  factor  than  vegetative  type 
in  determining  brood  production;  a  relationship  previously  noted  concern- 
ing waterfowl  usage. 
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Brood  production  in  relation  to  age  -was  evaluated  by  the  same  age 
grouping  of  77  known-age  reservoirs  used  in  the  evaluation  of  waterfowl 
usage  and  age.    The  differences  in  average  brood  production  (Table  XXIH) 
are  not  significant  at  the  ^  per  cent  level.    The  youngest  (l-l;  years) 
and  the  oldest  (l3t-)  ponds  produced  almost  1  brood/reservoir  more  than  the 
middle  age  groupings. 

Table  XXTII.    Brood  production  of  77  known -age  reservoirs  by  year 
groupings  for  19^1. 


Age  grouping          lJumber  of          Total  broods       Average  broods/ 
by  years  reservoirs  observed  reseirvoir 


A  (1-U)  15  h3  2.9 

B  (5-8)  21;  hi  1.7 

C  (9-12)  25  U2  1.7 

D  (13- )  13  32  2^ 

77  158  2.1 


CONCLUSIONS 

It  is  obvious  that  the  itecent  construction  of  a  large  number  of 
reservoirs  has  had  considerable  impact  on  waterfowl  production  in  eastern 
Montana.    Based  on  the  195l  trend  area  production  figures,  it  appears  that 
areas  devoid  of  water  habitat  in  the  past  produced  an  average  of  almost  2 
ducks  per  square  mile.    Although  the  figure  is  small,  the  importance  is 
manifest  T^en  the  large  area  involved  is  considered.    These  facts  should 
certainly  be  conside.red  in  the  waterfowl  management  program. 

SUMMARY 

1.    A  study  was  made  of  i,raterfowl  production  on  12U  artificial  reservoirs 
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on  3  trend  areas  in  Musselshell,  HcCone  and  Carter  cotmties  of  east- 
em  Montana  during  the  summers  of  19h9,  1950  and  1951 » 

2,    The  trend  areas  are  located  in  semi-arid,  sagebrash  or  grassland 
prairie  regions o    Livestock  raising,  with  some  dryland  fra-ming,  is 
the  principal  economy.    Most  ponds  are  used  for  livestock  watering. 

3«    One  visit  was  made  to  each  reservoir  in  ]9U9,  two  or  inore  in  19^0, 
and  k  or  more  in  195l»    Twelve  representative  reservoirs  i«re 
selected  in  1951  for  concentrated  studies. 

li.    The  average  surface  acreage  for  12U  ponds  was  3.2  acres.    Sixty- five 
(52cU$)  were  2  acres  or  less.    The  ponds  x^ere  grouped  into  5  size 
groups  (Group  1,  0-]..05  acresj  Group  2,  1.05-3.05;  Group  3,  3.05-5.05; 
Group  hf  5«05-10,05;  and  Group  5,  10, 05  or  larger)  for  evaluation  of 
vTaterfowl  usage  and  brood  production. 

5.  Data  concerning  depth,  pll,  turbidity,  dam  construction  and  seepage 
were  collected, 

6.  The  mean  age  of  88  reservoirs  was  8.2  (l-l8)  years. 

7.  The  average  density  for  ninety-seven  100-point  line  transects  was 
55. '4  per  cent  (Musselshell  hl.O,  Carter  67. U,  and  McCone  79.6). 
l-festem  vdieatgrass,  blue  graraa,  saltgrass,  buf f alograss ,  Sandberg 
bluegrass  and  needlegrass  made  up  Ihoh  per  cent  of  the  total  grorind 
density.    The  average  canopy  cover  of  forty- three  50-ft.  line  inter- 
cepts was  7.5  per  cent.    Ar'bemisia  tridentata  made  up  79.1  per  cent 
of  the  total  canopy  cover.    Principal  emergent  and  submerged  species 
are  recorded.    Ranges  and  averages  of  one-quarter  and  1  square  meter 
quadrat  measurements  on  8  emergent  species  are  listed. 


8.  The  I2U  reservoirs  were  classified  into  5  vegetative  types  on  the 
basis  of  emergent  and/or  adjacent  vegetation  (Type  I  -  Sagebrush- 
grassland,  Type  IX  -  Marsh,  Type  III  -  Meadow,  Type  IV  -  WDody,  and 
Type  V  -  Open),  for  evaluation  of  vxaterfowl  usage  and  brood  production. 

9.  Aerial  counts  >jere  made  each  spring.    One  thousand  and  sixty-six  of 
the  1700  waterfowl  observed  were  identified  to  species.  The  mallard, 
pintail,  and  blue-vdnged  teal  comprised  78,1  per  cent. 

10.  Twelve  species  of  waterfowl  were  observed  using  the  reservoirs  during 
summer  ground  counts.    The  mallard,  pintail  and  blue-winged  teal  com- 
prised 86,3,  81.2,  and  7U.8  per  cent  of  the  total  summer  population  in 
19h9,  1950  and  19^1  respectively.    The  Musselshell  trend  area  had  a 
greater  variety  and  ^nore  evenly  distributed  species  composition  than 
either  of  the  others.    Data  showed  that  the  total  population  decreased 
from  late  May  through  July  in  the  Musselshell  and  Carter  County  trend 
areas,  and  from  late  I'lay  into  June  in  the  McCone  County  trend  area. 

An  influx  occurred  in  August  in  the  Musselshell  and  Carter  areas,  in 
July  in  McCone. 

11.  An  evaluation  of  waterfowl  use  by  size  and  vegetative  type  showed  that 
on  the  average  the  larger  the  pond  the  greater  the  usage  (significant 
at  the  1%  level) .    The  Type  HI  reservoirs  were  used  more  on  the  aver- 
age than  the  reservoirs  of  the  other  types  (but  not  significant  at  the 
$fo  level). 

12.  Two  hundred  thirteen  territorial  pairs  were  observed  in  19^1  tut  the 
data  were  kno-^-jn  to  be  incomplete. 
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13.  T'<jenty-two  nests,  8  in  19^0,  ik  in  1951  j  of  $  species  (mallard,  pin- 
tail, green-Tjinged  teal,  blue-winged  teal  and  gadwall)  were  dis- 
covered.   The  average  distance  to  water  >jas  208.3  yds.  but  l8  (81.8^) 
■were  less  than  100  3rds.    Seventy  and  three-tenths  per  cent  of  the 
eggs  and  77»3  per  cent  of  the  nests  were  successful. 

lU.  T'TOnty-eight  individual  broods  were  seen  in  19l.i9,  one  hundred  six  in 
19^0,  and  196  in  1951.    iJo  species  of  diving  duck  was  represented  by 
broods.    The  brood  species  composition  corresponded  roughly  to  the 
per  cent  species  composition  of  the  total  waterfowl  counts.  The 
mallard,  pintail,  and  blue-vrmged  teal  were  the  3  most  important 
breeders,  producing  about  75  per  cent  of  the  broods  observed  each 
summer. 

15.  An  evaluation  of  brood  production  in  relation  to  size  and  vegetative 
type  showed  that  on  the  average,  the  larger  the  reservoir  the  greater 
the  number  of  broods  produced  (significant  at  the  1%  level).  Differ- 
ences in  the  average  brood  production  between  the  vegetative  types 
were  not  significant  at  the  5  per  cent  level.    The  most  striking 
difference  in  the  vegetative  t-'pes  was  between  Type  lU  resemroirs 
(37.9^  of  the  116  reservoirs)  which  produced  53.1  per  cent  of  the 
broods,  and  Type  V  (31.0^0  which  produced  only  l8,9  per  cent  of  the 
broods.    As  in  -t-raterfowl  usage,  the  relationship  between  brood  pro- 
duction and  vegetative  type  was  not  as  pronounced  and  striking  as  the 
relationship  between  brood  production  and  size. 

16.  Four  age  groupings  of  77  reservoirs  showed  differences  in  average 
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waterfowl  use  and  brood  production,  but  these  differences  were  not 
statistically  significant.  The  youngest  and  the  oldest  age  groups 
rated  highest  for  both  average  vraterfowl  usage  and  brood  production. 

RECOMMENDATIONS; 

1,    Reservoir  construction  in  relation  to  waterfowl  use  should  adhere 
to  the  following: 

a.  The  dam  should  be  constructed  according  to  accepted  specifications 
(i.e.  upstream  3:1*  downstream  2:1  slope). 

b.  The  dirt  for  the  dam  should  be  taken  from  the  bottom  of  the 
reservoir  site. 

c.  The  inside  sixrface  of  the  dam  and  the  spillway  should  be  rip- 
rapped  with  rock, 

d.  The  dam  should  not  be  equipped  with  a  drain  outlet, 

e.  The  dam  should  be  planned  to  impound  a  minimum  of  three  surface 
acres  at  normal  water  level. 

f.  The  removal  of  dirt  for  the  dam  should  provide  sufficient  depth. 
Dam  sites  should  be  encouraged  that  would  back  water  a  considerable 
distance  up  the  drainage  channels  in  order  to  obtain  the  maximum  edge 
effect, 

g.  The  dam  site  should  be  located  in  a  drainage  having  a  low  gradient 
and  should  have  moderate  to  gentle  rather  than  steep  sloping 
banks. 

h.  The  upper  half  of  the  reservoir  should  be  fenced  against  livestock 
use.    This  fence  should  be  a  minimum  of  50  yards  from  the  normal 
shore  line.    There  should  be  no  gates  left  in  the  fence  . 

i.  The  permanent  exclusion  of  livestock  from  the  fenced  area  is 
recommended  until  future  results  are  analyzed, 

j.    Whenever  possible,  reservoirs  constructed  specifically  for  water- 
fowl should  form  a  close  series  of  impoundments  throughout  the 
drainage. 

k.    The  new  reservoirs  constructed  by  agencies  other  than  the  Fish  and 
Game  Department  should  be  reported  to  the  Waterfowl  Division  of 
the  Fish  and  Game  Department  in  order  that  observations  on  develop- 
ment can  be  made. 
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2.    The  project  shoiild  be  continued  vdth  emphasis  on  the  following: 

a.  A  controlled  experiment  to  determine  the  effect  of  fencing  to 
exclude  livestock. 

b.  Usage  and  brood  studies  should  be  continued  on  trend  areas. 

c.  Information  should  be  gathered  regarding  hunter  use  and  kill  on 
stock  water  reservoirs. 
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